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(54) ANTENNA DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an antenna 
device for realizing a multi-resonance antenna and 
realizing a broad band in each frequency band with a thin 
and simple structure. 

SOLUTION: A ground plate 101 is a conductive circuit 
board, and an almost U-shaped slot 102 piercing the 
plate 101 in the thickness direction is cut and provided. 
With this constitution, an almost U-shaped antenna 
element 104 is formed on the plate 101. One end of the 
slot 102 has an opening formed on one part of the side 
of the plate 101, and the other end is closed. Also, a 
feeding point 103 is provided in the vicinity of the 
opening. Also, the slot 102 has an entire length from the 
opening of 1/4 wavelength or more, in electric length, of 
an operation frequency band. A non-deeding element 105 
has a length of about 0.4-0.6 wavelength of an operation 
frequency band, and its one end is grounded on the side 
edge portion of the plate 101 and the other end is 
opened. Also, the element 105 is provided along the 
element 104 within the thickness of the plate 101. 
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0 1 ti2MH?6 0 3 fi, Sk^K 1 0 1 c7?ff$(7)fEBl*]-CT>x^-^-7- 1 0 4 

[0 0 7 7 ] 
[0 0 7 8 ] 

i2Mif?6 0 3 1±, "* 1 *ft*&m*> 6 0 1 t^a*«[a^6 o 2 3 a«as 

^**o i2i^f^6 0 3 3^{±«ifi*Mll!J^6 0 2 *^hLTS 1 SRl&m^^-6 0 
1 k mm £ *ir *i 19 , fflttH fi IB ifc 3 tLT v»a o 
[ 0 0 7 9 ] 

iiT% 7>ftti6 0 0*«# l«**«*K*he;-*-*»-6\ 3f£ii*|glHlg&6 0 2 ti^ 

*>, *2«s#&«3R^6 0 3 cwmftwor, 1 $s*&m*T- 6 0 i«**«Ki-^-ra 

£ t ic£;& 0 ^?>i: £ , TV-jr^T- 1 0 4 **#&«^!C 1 0 3 frhjfeW** *L& k , T^-r-r 
0 4 6 0 1 tll^L, jjS^fi^^^^/A^Sg&lg 1 M 

[0 0 8 0 ] 

0 2. «5 2 6 0 3*«»f^-T*i fctC^So vTCDi: T>Ti~m^l 0 4 

1 0 3*&#&ms*L*& % 0 4 ttftl*Mfr*X?-6 0 1 , «&£c&[s] 

a 6 0 2, sa\ »2Mit?6 0 3 ttjg^L, ^^■&^m&m^±x'jA : mm^m 

[ 0 0 8 1 ] 

£ tile J: «5 , Jt&Lfc^ifcojglg 4 -rfflv»fe«l-aj I?**.* W y -5=- 4 0 2 0«t ■$ >9 # 
[ 0 0 8 2] 

ioj: 9 K***o»sRm:tttf, fc^mm&ft&k-m^mwigL^rmzttm-t & x o 
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[0 0 8 3 ] 

[0 0 8 4 ] 

Ull Hi, *H§9<7)ti<?)M7Hli>7Vftgt7 0 0<oS^?:^t^Ii^i.o 
[0 0 8 5 ] 

* i afttewa^y- 701-ni, ft 1 @ 0 . 4 0 . 6 ^gfijgogs * 

#u 1 0 iom«is»i«jiii$tL, flifillft'ft 1 «cii*MiaK 7 02-i^L 

Tft 2ft£|Sm^7 0 1 - 2rt*gM5S3 *LTV>4, 
[0 0 8 6 ] 

* 2 7 0 1 - 2 * 1 to^m*?- 7 0 1 - 1 1 m 1 702-1 

t*ftfc*«^ & 1 {fk^mifc&tf&^&zm 2 fflfc&*r)&<D0. 4^g 

*»?>0. 6««8fliT**o ft 2 *R*&«3fry- 7 0 1 - 2tt«-flM<*l4im#8lBlB7 0 2 
- 1 ^LTili^if^7 0 1-1 USttSJt, ftft*<ft2#&&«!El&7 0 2 -2 
^Iti3il&iif7 0 1-3 KffiR?*lTV>*. ft 3 fttfMW?- 7 01- 3#*£ft 

(n- 1) te^m^T-7 0 1 - (n- 1) ra«K«BlS$*LTV»ao 

[0 0 8 7 ] 

ttTt*v»Tn*3£l±OiE»tno ft n *&*&mSf ^- 7 0 1 - n M\ HI 1 Sft^m^?- 7 
0 1-1 ^e>* n«R«&*^7 0 1 - n *^#*^Mfcffi*S3*Lfc*ra#*li]K£^*fc 
ft Sri** ft (n-1) JStRftiffirittJ: *>ffiv» ifeiftnjgifcgriBrJfco 0 . 4 MS 

0. 6llglf$4„ ft n fttttmX?- 7 0 1 - nC0-3£rt s ft (n - 1 ) #Kl£&m 
8&7 0 2 - (n - 1 ) ^Ui (n-1) tel&m^T- 7 0 1 - (n-1) KgMES*L, 

ffias§j& s igfe$KTv^ 0 ^m^^-7 01-1-70 i-nn, #*?'HK»»?iifc* 

4g08§ l 0 1 <DJ?-Z (Dffi.mt*lX~T > 1 0 4 4>?M5|fc:iB--=>TR»t <b*t 

[0 0 8 8 ] 

#ii*MlI^7 02-1-702 - (n-1) Ji> *it^ft»]£^*JSiim«*^#«,& 

^-^^^Wtt^Jfri-fto tfflx-lf, ft l i»it*3gH]S& 7 0 2 - l ii, ft lMifcSfc^JA-c* 
LT45 19 , ft 1 jg«tffcflf*-C^BB^:o-f > fc:- ^> U ffiojgiftStffir 

*riifti/w^e-^>^4:*t4. ft (n-D mm&mm$&7 02- ( 

n-1) tt, ft (n-1) JBat8feW«-r**jflC*#t"CJS 19, ft (n-1) ffljfeJk«i*T 
[0 0 8 9 ] 

ici-e, 7>ftst7 0 o*«ft ifflSKafeflfJAjcw-js-r**^ ft 1 m&&&mm 1 0 1 
- 1 lift 1 nmw%&.-zmm.-K<r>'{ > t**feft2 jnen&m*-?- 7 

01- 2 cs'i^ttL^v^T% fti*s^m^^7 01-1 (Dfrtfrnft-tz z. 1 k&&o 

7 > f tff 1 0 4 1 0 3 ^f>l&i$ t , 7>ft|?10 4(i 

ft l **&W^7 0 1-1 tSfi^L, <S^«*«3rS&«[jaJiTfl:Sf«4ft l JS«E»cflf* 

[0 0 9 0 ] 

7>ftlf7 0 0 **ft2ja«E8feWJ*H-«-JSi-*»-fr % ft 2 2*il*MM7 0 2 - 2 lift 

2««8kw«T»*H^:o>f >tr-^^^«ptt**L, ft i*»&3gisi»7 02-1 
^vt'-^v^tt^nit^t,, §1*^11^7 01-1, «fi*^snft7 

02- 1, ft2«fti&m*T-7 0 1 - 2**iftt*rfc i:^5o rv-r:?-^ 1 
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0 4i)S&m&l 0*3^t>*&m?tLS £ , T>x^-^1 0 4 tiff 1 M^MM^ 7 0 1-1 

, ff i«ii*ffi[ii£§7 0 2 -i, stf, ff 2 ss^m*-?- 7 01-2 tm^s^u, 
*>*m fern. & ± T*is ^j* & ff 2 m tti«^> m*£ * sut-r & 0 

[0 0 9 1 ] 

7>rtSf 7 0 0>6^ nJi^^i^tc^jSi-^^^-, «Cil*a[U^7 0 2-1 
- 7 0 2 - (n-1) ^-ffliiiS:^^ > \£ ^ Z> Z t frb, fmt&MMT 

7 0 1 - 1 - 7 0 1 - n^#^^HJ-SSS?tt7t*«la]g&$r-g-fcTibfF-r^C: t 
Z<DtB, 7>ftf? 1 0 4*^1^1 0 3)J^*&I?Jl4t, TZsT-r^?- 1 0 4 
, ^§-^?-M fr£*Mj&£-g-£>^$Sii&m^ 701-1-701-nt m«S|£-^ 

[ 0 0 9 2 ] 

vT *U;J: V) , _t&L£^ji&<7>Bji| 5 T-fflvV-^il-SI»9#x_^'l' y f 5 0 1 - 1 - 5 0 1 - 

O 

[0 0 9 3 ] 

[0 0 9 4 ] 
[ 0 0 9 5 ] 

121 1 2 f±> *3&m<V$kM<DWi>M 8 (:#5 7VftSf 8 0 0 oflfjftfrjjs-^iBei-C** o 
[0 0 9 6 ] 

ff 1 8 0 1 »*, £ 1 jgafcSrffiFlrtO 0 . 4«*^?,0. 6ifc*jfIM«0J£3*#L 

> — SH*«jft«l 0 1 OMffiffiK&i&Z )l<& 0 2S-^LTf2^1i^8 

0 3 fc®tt§*tTl/>*o n-f JU 8 0 2 Sr^LT^^$tL7t^lSft#&m^-?8 0 1 -b 

ff 2 te^mH^- 8 0 3 ti, %*1 0 1 OffSOlEHrt-CTV-r^Sfc^l 0 4 0^JStf&o 

t is: tt «b at tv* £ 0 

[0 0 9 7 ] 

n^;U8 0 2 {4. £ 1 JSjftJfe*«T^ISa^:o5>f > fcf- ^ > * #1£ * L . ff 2 JDifcifeTfr&fc 
[ 0 0 9 8 ] 

IS 2 *$Sm5g^- 8 0 3 ti, ff 1 8 01^3-^^ 802 t-ft-fe^iE* 1 ®SE 

»W*J: ^ffi;^JS||S&#«^afeiJfif2JSafeat ! ll¥*«9 0. 4&K^t>0. 6ifcgfI«-C*i 

0 ff 2 flMfrW*^ 8 0 3<7)-3fS(in-r ;V8 0 2 ^^LTiliM|?8 0 l 

[0 0 9 9 ] 

£t"T», 7>ftSl8 0 O^lJlttw^l^Kt^^, =J-f iV8 0 2 \Z&\MW. 

9mm.-^9=Mx<o^ >\£- ?->xm<£*ii-f&z tfrhm2m%&mm?-8 o 3k*«e*«3ie 

tt^rv^-C ^l$Sl&m^^8 0 l^)«^^ s ijj^i-^^i:tc^l> 0 7> ^^.%^ 

1 0 4 1 0 3 $ t , T > r- ^-3j?^ 1 0 4 (ill 1 te^m^T- 801t 

[0100] 

T>^^-^fi8 0 0*«#2ffl«»W*fcttJE&T*»*-, 3^JV8 0 2 tiff 2 AKftff 

fffcvw y iii^iiMlf? 8 oi, 3^*8 0 2 , ff 2SS 

a&m*^ 8 0 3 *«»if^-r a c co t § , r > r- 1 o 4 103^ 
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t)^l?^i:,-7>rti?-l 0 4 lift 1 «M&m%-? 8 0 1, 3^^8 0 2, % 
[0101] 
[0102] 

[0103] 

f^tfaaul* tvofl^tft Ltt J: v> 0 
[0104] 

(**6«>^S8 9) 

B l 3 f±, *f&9io**6o3&S8 9 t«47>ftSl9 0 0 60«fiic^^-r^FB(g-c^& o 
fc/iU £cDHHCfcv>T, S 1 t*ifrsSB^Ho^TI±ia 1 t PI — U 

[0 1 0 5] 

o i - lit, mimm^m^o. 4SKi^f>o. 6^s?ij^ofi?^ 
^ l, — s»*«idi« i o i <7>m$affiKigj&-z n, mtffi&m 1=^^902-1 ^^iti 2 
iE*&m^^ 901-2 tzmmz tix^& 0 

[0 10 6] 

# 2 m&n%? 90 1 - 2 it, mi m&m.^ 9 0 1 - 1 tmi a> 902-1 *^-«> 

fcSS**, fti«liS&WJ*J:^ffiv»JijKSkflf*-c4.&«52ja»takffirJ*oo. 4$fci^e>o 
. 6«iMia?T*;&o «f 2 SSil&m*^ 9 0 1 - 2 SB**** 1 3^)H0 2-1 ^LT 

*i 9 01-1 izmwfzti, m^m2 n-ow 902-2 £^LT^3$$*g-m 

t?9 0 1-3 H»«**LTV>a 0 ft3*R#&m*?-9 0 1 - 3*fc# (n - 1) 
■7-901- (n-1) Jt, ra«tH*J«$*LT^2)o 
[0107] 

J^Tlcfev^T n^3 &±<DJE$kt-F2> 0 intl&li?9 0 1 - n it, M 1 Sft^mSs^- 9 
0 1-1 *t.ln«l|?9 0 1 - nJT#f?Wi:^?JL^3^ JV £ <£tb tz & ? tf* 
x ffS (n-l) Ja«E»WJ*J: ■9teV»JS80fcW*^**ftnJaifcft«tt«0 0. 4 0 
. 6ifclMIJ&T?**o ^n**&m^9 0 1 -nC-i*'* (n-l) 3J-fJV 9 0 2 - ( 
n - 1 ) tfrLXm ( n - 1 ) *R*&m*^9 0 1 - ( n - 1 ) fl, flfeSftj&«Hlift 3 

tlT^&o &*&«3K-7-9 0 1 - 1 - 9 0 1 -nli, #3^W tltz a 4 )^t^tb, 

vm. i o i <DW-^(Dmmnx'T ^-ri-m^ 1 o 4 onstf&^TEitfetiTv^. 

[0 10 8] 

3-f;V9 0 2 -l- 9 0 2 - (n-l) it, Ztl^KMBT &mfe& : mi&-rZ-ffcM±<D<< > 

*fc<OjatfiJkflf*T»ifivW >fcT-^>^«FlS*:#r*. £ (n-l) 3^;h 0 

2- (n-l) (4, £ (n-l) LTJ3 , £ (n-l) J§55£|fc 

[0109] 

ii-e, 7>ftlf 9 0 0**«f 1 Jl^SfeWJAtW-jC-riii^ il3^;V90 1 - 1 (4 

» 1 siK» : si«-c*ftis^:o'f > ^-r>^m±tm-r^>^ t frhmzmi&nm* 901- 
2 Kmafcj^aEtLfcvio-c, i& 1 as^ma^y- 9 0 1 -i©**«ifpt4itc!S:£ 0 dcot 
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7 >t ti^ i o 4 1 o 3 * ?>^i $ tts i , ry^i-m^i o 4 umim 

[0 110] 

T>7^^g9 0 0*m2mfe&mi&Kftm-tZ>m&, 123^^9 0 2 - 2 14^I2J§?£ 

^#lft*^ri-*it*^, iii^ii?9 oi-i, Ii3^9 0 2 -i, 

a^^9 0 1 - 2«t4ut K&4 0 ,1^,!: gk, T >^^-^^ j 0 4 ^g-^ft 1 0 3 

* $ ti& t , r > t- 7-%^ 1 0 4 am i 901-1, »i3-f/u90 2 

- 1, 5.0 s , S2»l|^9 0 1-2 tlSg^U, fe^*5&«9rjg«Jsl±Tj£WJ««:* 
[0111] 

mmK, 7>ftit9 0 o&mnmwi%tf?im~ttj&-}-z>m&, 3^^902-1-90 

2- (n-l) f4wf tLfcffin^ >k:-^>X#tt^*-r2. c: t^e,, us 1 ss^m^?- 9 
0 1-1-901- ntf&^MfcmMZ titizU )\'&&2>TW]ft-tZ 3 itC44 0 £<a 
i: T >7-^^ 1 0 4 10 3 3 £ „ T l 0 4 ii,^ 

£^MIfc«ttSftft#«llFE&t^*ft 9 0 1 - 1 - 9 0 1 - ntSS^U 

[0 112] 

dtUCi «9 , ±atfc^jfc«03^Sg 5-Cffi'v^#a«j»?#x.^^ ?f 501-1-501- 

o 

[0 113] 

do <fc ? te#*ifco»Sgm:*u*, n-H^jgat&Wirt^W-JE;-^* <fc r> ^3r>f ji/£K»tft l 

[0114] 
[0 115] 

(^iiS<7>M io) 

0 1 4 »i, ItZkWoi^t&wMM 1 0 C«S7VftSf 1 0 0 0 o«iS; B-c* 

■f- O f¥ L v » Si g§ ii% b& f * o 
[0 116] 

1 0 0 1 f4, 0 . 4 SSftj^k 0 . 5 Ilgl^fiHI U 

7^0, agc^ff i: LTifttSS? «-tt5. 1 0 0 1 O— «SW:ife*l 0 1 

- z^7>ft|? 1 0 4.tHWT{:fi«UTElt4. 
[0 117] 

TV-r^-^^1 0 4*1&mjfl[l 0 3 3&>€>#&m3*L*£, «R*&m*^-l 0 0 1 tt*&S£fc L 
Ttfr«s-*-&fti&, A^^f&It {4R^fcD^[o]lcm^ s Stlt^4X^i fc^&£ 0 £ft N Z<7>M, 

[0 118] 

A'fr^lR]'^ Wife 4 fc A-fcHftJfcS it ft V) , A#* ! it<?)[|f|l t 4 o ft V) -fZ><7> 

A#^[R]^coifelt}43c»j^Sv^ 0 _hsS«fife^ .titJf, A^fRl {4^#co^rrR]tcm^ 
ami* ?tt4iti:4 4<7)-^ AftCii W#954t&V>&W S:fi:*UfcJSfttflD7>ft 

sf^iat4iu s Ti4 e 

[0 119] 
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[0120] 

(*ift<o^II 1 1 ) 

S 1 5 (i, 1 1 (;^7>ftM l l 0 0 ol£ji££^-f-/&HSiEI-e& 

fc/iL, £(7)[g!K.j3^T> El 1 t 2>$&frlz-?\,*X &m 1 £ |b] — (D^-^tt U 

[0121] 

te^m^T- 1 i o i &mw&mfii&<r> o . s^ea^o. 6i£«*ijgc7>g? 

^o, Rlftf t LTfii^1-^g$ ?:ttio i^if ? 1 1 0 0 1 <DM 

z^f6]CA#^S-r^ii:^®je-r&i:, l 0 1 lift- LT A#^fS] t [BJ CflU 

-r&=b*>, - ztitot7>ftffi o 4 t wffcifite i i o i £ies 

[0122] 

7>ftl?l 0 4*«»m^l 0 3^P>if&i?Jl5i:, S^mH^l 1 0 1 JiRltSt t 
[0123] 

«©7Vftttt-*anii:* ! 'ci5o 

[0 12 4] 

^m^Wi-M i 2) 

ia i 6 w\ *i§w^>*«io3Kig i 2 r 1200 <omj& 7 k7F-$-&mm-c$> 

[0125] 

1 2 0 1 li, ttfflliifciitOO . 4«[fi^?>0. 5^.&mf^<D&^ 
#»o, LTftf^-j-iftSS:^-r4 0 il^lf^i 2 0 o ion 

^lfl]tA#*«f£11-j-i i t SrfiS-T* t , 0 1 OS^^J- tTA#^ffi] fcgjltfl, -f 

fcto^ - z^f7>rt|f 1 0 4 tlftsHTCtSLTiilMtS? 12 0 1 £Eifi-*- 

[0 12 6] 

a»-=>x EM'S 4: LTi^tSfi?*tt5o j|fi#&«3R^- 1 2 0 2 <D—i%bi±ii2M 1 0 1 o?« 

is. -r=&to*>, z^i^-eT>-r^^ i o 4 t B&^frt'ia^uTsea-r&o 

[0 12 7] 

T^T-rm^l 0 4 1 0 3 ^f>M? tLS t „ $Sij&m^^l 2 0 1 L 

Tt&flsU fe*&m^T-l 2 0 2 JiM^t LTl&ffci-afcA, Afl=:£fafcl±K«-<7>:£fclK. 

[0128] 
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[0129] 

i^m^mM i 3) 

lai 7<4> *%>m<7)$kM<7)j&M i 3i:f57>ftst ] 3 o o <Dms&*7F-$- : ¥'mm-e$> 

&o tzflL, Z<Dmizte^T, m 1 k&&-t2>*&fri±mi tm — 0:fH§-£ttU fOSL 
(/^^fi^B&i-s,, 7>ftMl 3 0 Ofi. Hll£«ti 3 0 1 

Lfciiii 3 0 2 wmw&fr) &mi~&-t£ 9 »=K»t?>*tT^4 0 sift&Ki 

3 0 1 -t^S&SfBfr UD7M02, ^n 7 M 3 0 3f) »i«*C*S§3 fci^S&a-e 
[0130] 

3 0 l±Kfi N V&U^#L<D*u 7H0 2 tJ ? I3:*7 <b flX 0 n y h 1 0 2 
^{iH DT& V) % flsflfittxn y HO 2 o*HBI £ BE $ * < «£ 7 icfgtt t> *LfcB&U*tK 
^ 0 '^13O3 tiilLt^J, XD7H 3 0 3<^— SBJi^ay H02 t MM. L 

[0131] 

:oi?an5iH02t^n?H 3 0 3 t **K>te>*L^:i t K «fc >9 , T > -r -j~$fc-f- 
1 0 4 t *R#&m*-?- 1 3 0 4 t **3^JSft ? o * n ? hi 02t7D7 hi 30 3 t Oil 

[0132] 

*»tf ^ 1 3 0 4 li, ffiffilftftf i«co 0 . 4^S^ioO. 6ifeJM£J£OS3*#U 
[0133] 

T>T±%^\ 3 0 4*«|&mja 1 0 3frt>&n2tl>Z> k y T>Ti-m*l 0 4j&*fcifelt3 
[0134] 
[0135] 

1 4 0 1 &tfc#l 4 0 2CD|*jmc|iitf LT, 7>Tt£f 1 4 0 0 fcffifj* IT «t V> 

O 

[0136] 

i^$t&V)teM 1 4 ) 

El 1 9 fi, *mm<0%M<7>1&m 1 4 lefts t 1 5 0 0 Sr^-J-|j5HHH"C* 

So t/iL, £<*>Elfci3V»-C\ Bl 8t*at4»lt HI 1 8 t IB] — tf^-^fctt U * 

[0137] 

aM&ms&^i 5 o i (± N ffifflwtf^o. 5$g^p,^t>o. 6 ®.&mm<v-g:-£*m 

U ^o, RltUt LTSjf^i-aS? S:tt4« fei^m^^l 5 0 1 »±, BS«#7 

w l 4 0 l7i s Sfi#?^/c®tFR]^v^9BaHT>x^-^T-l 0 4 i: Bi&sp^f KBBtt? *t 
Ti/>&o 15 0 1 CO— SjftttSHtttt? -i )V2>. i 4 0 1 <7)^jg S tcX& V) % 

[0138] 

smsft^jajKftWJAtt, ste^mn^-i 3 0 4 Rzym^mm^ 1 5 0 1 ^§5it*jAf«t 



3P 2004-128660 A 2004.4.22 



[0 13-9] 

* ^^KTy-T-j-m^km^mm^k *'i&&-r*zkK.x •? > *sa-c^o«rfi 

m £ ffiM L r > t- -r- £ * 3W- & i k tfx- # * o 

[0140] 

($ki&<Dj&m 1 5) 

ill 2 0 »4, *§&W<D^jM<7)%.M l 5 CliTVftSI 1 6 0 0 ©li^tOTlfi 
So i^BK^T, H 1 7 t*ifii-4f|J^liia 1 7 t Rl — OW#*WL, 

[0141] 

7>ftS61 1 6 0 0 fi, &mMfa 16 0 1 KM&U^tKo;* nniO 2X^X0 y J> 1 
0 2«>nfll*]K«J%< fclfcu n n 1 3 0 3 ^KJtiitHJ: <9 > T>y-i~ 

m^i o 4, m^m.m^-i 3 0 4j&*Bj£s*tTv>a„ iiif 1 6 0 io6i£§sn 

[0142] 

±ia«*iw^v»T^ 7>ttiTi 3 0 4&&n&i 0 3frt>%&mztizk, r>7-i-m 
^1 0 4 tfe^m^^i 304 twMTt«Mt, ite^a^^j^j-- e> T> ^_^ 

[0143] 
[0144] 

[0145] 

/XJittfflSi&JfcWiAWQ. 5SL£tf»$>0. 6 3 "C, *»o n RStgLfc UTi 

f^t4S?oil&tif«'7yft|T(:i»¥lTLT£lL 1 T> r~)-m¥0>—Mfrbm 

[Mcow^t^] 

[El l] *$kW<7>$iM<Dj&m 1 TV-r^S^fllfi&Sr^-r^Fffiia 
[0 2] #5&ljlJo£ifio^S8 1 K#2> TV-r-T-^m^fllBJtSr^-r^ftllEI 

[12 3] *5M&*?2fcifc«>3&flri i--fli*T.>-f -r-siiBofliBfct^-r^aiBa 
[m 4 ] *&m<v$zi&v>j&& 1 r > -r •r^w.^m^t^tw-mm 

[0 5] *$&fJBe>5fciS<aJB3B 1 C#*7>f tSf^Sl^^t^ffiEl 
[0 6 ] *.fkW<r>&m<QMte 2 K%%> T > r-T-^S^fllBfcSr^i-^FSiia 
[1117] *3&§fl6D5£;te<59BJi 3 TVxT-^SfiO^lJdcS-^-r^ffilll 

[ins] ^^m<^^m<o^m 4 k^^>t> Ti-^mcom^t^-t^-mm 

[0 9] 2|c^5§cD*ife0^ii 5 fc«&T>T--r-S«<o«i£*3a*-*-5p!Bia 
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[la i oi *&w<D$kt&<nffi.m 6 \z&&t > T~rmw.<Dm&*7p-?w-wm 
[iai 3] ^^m<r>%m<DW^M 9 i~&z>T>^i-mw.<om$L*7F-t : ¥-wm 

[121 4] *5&W<7)%m<Dl&M \ 0 K«4 r >Ti-mwv>ffif&&7F-tffimm 

[I2 15] *$&W<D%.M<7)J&& l i r ^^S^Sfife^-r^^EI 

[12 1 6] *^^^^ife<75^B 1 2 CliTVftSi^ii^^tOTi 

[12 1 7] *IPJo^ifc<7)M l 3 c#S7>ftSi^M^tfffii 

[i2i 8] *$km<v%m<w,m 1 3 tc-S^. T>^^^m<7>mfi&^^1-^^12 

[121 9] *$km<v%m<w>m i 4 ^-^^rvx^-^s^^^^^-r^tg^ 

[122 0] 1 5 K«£T Vx^B^m^^-mtSS 

[(22 i] V£*<DT>T^mw<vmj&Z7F-Fmmm 

1 0 1 

1 0 2 , 1 3 0 3 «SU?ttxnyF 

i o 3 7&m& 

i o 4 ry^-i-m^- 

105, 201, 203, 30 1-1-30 1-n, 401, 403, 501-1-50 

1-n, 601, 603, 70 1-1-70 1-n, 80 1, 803, 901-1-90 

1-n, 1001, 1101, 1201, 1202, 1304, 1501 $k1&n,%l- 

202, 204, 302-1-302-n Xjy^-y-y 

402, 502-1-502 - (n-1) »jL*>r y 

602, 702-1-702 - ( n - 1 ) «£ii*MH]g& 

802, 902-1-902 - (n-1) 

13 0 1 @]g&^K 

1302 mmm 

14 0 1 W$W.fay -f JV-A 
1 4 0 2 ffift 

16 0 1 ^Hft 



(20) 



JP 2004-128660 A 2004.4.22 



im 1] 



im2] 




102 




tlH3] 



[i4] 



102 



105 



I04> 



101 



03 



-102 



[BI5] 




-102 



[ El 7] 




im6) 



7^yt8B 200 



20A-^ 
202 



T 



-102 



[BO 8] 



402 N 




403 



DP 2004-128660 A 2004.4.22 



[B9] 



502 \L 

50 



501 2! 104 /-S02-(r-1) 

r 




[010] 



603 



101 




[gun 



7>rt»Z 700 
701-2> 104 ^^702-(n-1) 

701 -n 




[0 12] 



T>»tgg 800 

104 / 

-J. ™~ 



101 



1T 50 



u 



103 



102 



[EI 1 3 ] 



7>y^-sa900 
90 1-2^ |04 ,-902-(rH) 



4*i 



101 



103 



[El 1 4 ] 



rvy»g«1000 




[El 1 5 ] 



rvytffigl 1O0 
102 

104 



IIOJ^ 
103/ 




im 1 6 ] 



5^1202 




(72) 



IP 2004-128660 A 2004.4.22 



[m 1 71 



1304 



7>y ^gg1300 



1303 
103 



1302 



[El 1 8 ] 



[021] 



104. 




102 



[H19] 




1402 



-102 



[02 0] 



1304 104 



7VS>?-gfi160O 
1303 

103 



1601 




102 



Q3) JP 2004-128660 A 2004.4.22 



(5l)Int.Cl. 7 F I f*-^- K 

HO 1 Q 9/04 H01Q 9/04 

H01Q 9A4 H 0 1 Q 9/14 

F£ — 53046 AA03 AA04 AA07 AB08 AB13 PA04 PA06 PA07 

53047 AA03 AA04 AA07 AB08 AB13 FD01 



